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Abstract: Due to Covid -19 pandemic, industrial design educators were forced out of
their comfort zone and instructed students in an online environment with limited
preparation and experience. Therefore, research in online design education has
become a booming topic. Design educators are required to rethink and re-evaluate the
post-pandemic model of industrial design education. To better understand industrial
design educators' online teaching experiences, expectations, challenges, and issues
during the pandemic, this exploratory study interviewed eight industrial design
faculties who had taught design studios during their past careers and the pandemic
period. Interview data were analyzed using five signature design pedagogy as a lens:
the studio, project, materiality, dialogue, and crit. This study also compared the
efficiency and effectiveness of teaching methods used in different environments.
Furthermore, this study explores the possibility of applying new online technology
tools into industrial design education and how it would affect design education in the
future.
Keywords: industrial design education, design pedagogies, online technology tool,
covid-19 pandemic, the U.S.

1. Introduction
Over the years, the debate of the possibility and feasibility of teaching industrial design using
online technology platforms has never reached an agreement. Higher education support
systems have adapted to changes in technological innovation, but the studio pedagogy
model has remained disturbingly constant (Bender & Vredevoogd, 2006). Due to the Covid19 pandemic, online education has become part of the everyday education model and has
been an increasingly important research topic. Applying online and emerging technology
tools to support teaching and to learn for industrial design education during the
unpredictable year has become the only choice for educators. For the past school year,
design educators experimented with conventional and modified pedagogies in online
This work is licensed under a Creative Commons Attribution-NonCommercial
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settings to validate the efficiency and effectiveness in various situations. Design educators
need to modify and utilize online and technology tools to teach design in a “new normal”
environment in the post-pandemic era. While the world is slowly entering the postpandemic stage, design researchers and educators should rethink, utilize, and validate the
approaches and experience from online teaching. This study aims to discover how the
pandemic influenced the online design studio pedagogy and explore possibilities to modify
current design studio pedagogies by qualitatively analyzing studio teaching experiences from
the faculties’ perspectives during the pandemic period. It ultimately could benefit to future
industrial design education, whether it is the in-person, online, or hybrid environment.

2. Industrial design education
2.1 Industrial design education in the U.S
The history of design studios in design education began with the French Royal Academy and
the Ecole des Beaux-Arts back to the 18th century and continued with the Bauhaus in the
20th century (Crowther, 2013). The Bauhaus studio teaching model heavily impacts the
current United States design education model. There are three influential leaders Josef
Albers, Walter Gropius, and Ludwig Mies van der Rohe. They were appointed and taught in
the U.S. universities after Bauhaus was closed in 1993, providing a fresh perspective on
Modernity (Giard, 2015). According to contemporary design scholars, to earn an industrial
design degree in higher education requires completion of four major categories: the general
education - the foundation of all undergraduate degrees (Hanushek et al., 2017); design
fundamentals – design awareness and design thinking; core-studio – design practice; and
design elective courses - building advanced design skills on software, materials, storytelling,
etc. Design activity is the core pedagogy of any design education (Taneri & Dogan, 2012).
The education model of industrial design is practice-based teaching and learning, along with
learning by doing. Students usually work on semester-long projects, practice technical and
design skills by solving real-world design challenges. ‘Crit’ or ‘critique’ is used through the
projects to provide feedback from peers, instructors, and other design professionals.
“Students are expected to become independent, self-analytical, critical thinker” (Tovey,
2015, p.3) by practicing design through projects. Industrial design education aims to prepare
graduates to learn enough knowledge and skill that could succeed in the professional world.

2.2 Online design education
Online education was known as distance education, using print or electronic as
communications media to deliver instruction to people learning in different places and times
(Moore, 1990). Teaching and learning occur asynchronously in online education, with
communication via technical media or mail (Keegan, 1996). Khan (1997) defines online
instruction as an innovative approach for delivering instruction to a remote audience, using
the Web as the medium (Khan, 1997). Carliner (1999) defines online learning as educational
material that is presented on a computer (Carliner, 1999). The Virtual Design Studio was first
named in 1993, Technology of Hongkong University and MIT conducted a study on how
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digital media and group dynamics affected networked design collaborations in Virtual Design
Studio (Chen, et al.,1994). Jones, et al. (2020) stated Virtual Design Studio could support
complex social learning and interaction, enhance peer-learning, promote motivation and
engagement, and lead successful learning outcomes by integrating suitable design activities
and social networks.
Transferring a traditional design studio into an online platform is not a simple task. Research
on design studios shows a massive difference in how education is perceived in traditional
studio education and online design studios. Research suggested that online education
influenced pedagogy and made it more organized and contemplative (Nottingham, 2014).
Fleischmann (2019) confirmed that well organized and presented studio courses helped
students focus on learning in student-centric virtual studios. Prefabricated online courses
are usually constructed by experienced faculty and a team of instructional designers; lecture
content is more polished and organized than an in-person class. Wang (2011) claimed that
online education could be easily integrated into design education because online
information sharing and communication were common in design education, which helped
emphasize creativity, collaboration, and rapid communication of ideas. The challenge under
the Covid-19 pandemic has become an opportunity to motivate design educators to explore
new ways to foster efficient communication through utilizing existing technology (e.g. virtual
reality), for instance, Ahmad and colleagues demonstrated the integration of virtual reality
exhibition into an interior design studio capstone project deliverables submission format did
bring positive feedback from the students because their work were reviewed and critiqued
by global audiences (Ahmad et al., 2020). Therefore, design education can be brought to
the online environment by utilizing appropriate technology tools. A more profound
understanding of the online teaching approaches integration from the real-world educators’
experiences is needed.

2.3 Signature design pedagogies
Unlike other disciplines, design has its signature pedagogies that promote teaching and
support learning using the studio, project, materiality, dialogue, and crit (Shreeve, 2016). In
general, design is practice-focused; to ensure students succeed in their future professional
careers, signature pedagogies are used not only to inform students with fundamental design
knowledge but also to equip students with hands-on experiences through design practice.
No matter how the technical tools and methods have been developed in design education,
the basic expectation of teaching objectives and students’ learning outcomes should meet
industrial standards. Therefore, design institutions could assist in ensuring students are
capable of working as design professionals once they graduate (Tovey, 2015).
Based on Signature Pedagogies in Design from Shreeve (2016), which were categorized into
five pedagogies including:
•

The Studio: A design studio represents a physical space for students to work and as a
mode of engagement (Crowther, 2013). The studio is typical of a community of
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practice (Wenger, 1998), where teaching, learning, practice, dialogue, and crit occur
in design education.
•

Projects: Studio courses usually use project-based learning methods, focusing on
learning by doing through solving design challenges outside of the academy (Shreeve,
2016). The process usually follows the process of Empathizing, defining, ideating,
prototyping, and testing, usually understood as a design thinking process (Dam &
Siang, 2020).

•

Materiality: Whether the product is in physical or digital format, the process of the
ideas/concepts validation (e.g., prototyping, testing) is essential in the process of
design. For example, a rapid prototyping exercise of making handles for a fork
enables students to understand human factor knowledge through the direct
perception of size, shape, weight, etc.

•

Dialogue: Interaction and communication are crucial in the studio and through design
projects. The process of “exchange” (Shreeve et al, 2008) uses dialogue in
fundamental pedagogic practice that encourages students to think and practice. For
example, the process of instructor or peers probing, prompting, and questioning on
design decisions could encourage students to explore alternative design solutions. 3.

•

The Crit: Critique happens during and at the end of project development. It provides
formative feedback or summative assessment. The critique establishes standards,
provides feedback on students' design performance, and shares alternative design
directions (Shreeve, 2016). Critics usually are peers, instructors, and invited design
professionals.

3. Method
In order to understand design educators’ personal experience and insights about online
teaching in industrial design during the pandemic period, the researchers conducted semistructured interviews from industrial design faculties within the U.S. universities, each
interview lasting about 30-40 minutes. During the interview, we expressly asked the
participants to share their studio instructing experience. The interview questions focused on
three major areas: participants’ past in-person teaching experience before the pandemic,
online teaching experience during the pandemic, and future teaching expectations. During
the interview, follow-up questions were prompted based on participants’ responses
regarding what and how pedagogies were used during the online teaching period.
There was a total of eight participants (n=8) were interviewed for this study. All participants
were full-time faculties from R1 universities in the United States, positioned from assistant
professor to full professor. The researchers selected the participants from research
universities mainly because this study intended to provide a pedagogy theory framework for
modifying or re-design future design curriculum at comprehensive universities. The years of
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participants’ teaching experience ranged from 4 to 34 years. Three out eight participants had
some online teaching experience either in lecture courses or workshops (see table 1).
Table 1 Participants’ data.
Current
position

Number of
years
teaching
experience

Prior online teaching
experience (before
pandemic)

Terminal degree

Participant #1

Associate
Professor

11

yes

MFA in Industrial Design

Participant #2

Associate
Professor

13

no

Master of Industrial Design

Participant #3

Assistant
Professor

8

yes, online workshop

Master of Industrial Design

Participant #4

Professor

21

no

Ph.D. in Design

Participant #5

Professor

17

no

MFA in Industrial Design

Participant #6

Professor

31

yes

Master in Computer
Science

Participant #7

Associate
Professor

34

no

MFA in Industrial Design

Participant #8

Assistant
Professor

4

no

MFA in Industrial Design

We first transcribed interview data using Temi for further qualitative data analysis and then
analyzed the data utilizing five signature design pedagogies (Shreeve, 2015) to create
semantic themes and patterns. Specifically, grounded theory as a qualitative research
method (Creswell & Creswell, 2017) was used to analyze the data and discover what
approaches were applied in online design education during the pandemic and how those
approaches performed in its situation.
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4. Findings
The participants’ responses provided feedback on online teaching experience based on years
of studio teaching experience and professional judgment. Table 2 indicated both positive
and negative learning outcomes based on the responses.

Table 2. Participants’ online studio teaching experience compared to prior in person studio
(↑better/more; =same; ↓worse/less)

Participant #1

The Studio

Project

Fully online
environment
(Zoom)

Project
Physical
performance prototype
=
↓

Synchronous and
asynchronous
lectures
Participant #2

Participant #3

Digital
delivery ↑

Fully online
environment
(Zoom)

Project
Physical
performance prototype
↓
↓

Synchronous and
asynchronous
lectures

Extend
project
timeline

Fully online
environment
(Zoom)

Project
Physical
performance prototype
=
↓

synchronous and
asynchronous
lectures
Participant #4

Materiality

Digital
delivery =

Digital
delivery ↑

Fully online
environment
(Zoom)

Project
Physical
performance prototype
=
↓

Synchronous and
asynchronous
lectures

Extend
project
timeline

Digital
delivery ↑

Dialogue

The Crit

Peer interaction
↓

No. of
pin-ups
↑

One to one
communication
↑

Peer interaction
↓
One to one
communication
=

Peer interaction
↓
One to one
communication
↑

Peer interaction
↑
One to one
communication
↑

No. of
reviewers
↑
No. of
pin-ups
↑
No. of
reviewers
↑
No. of
pin-ups
↑
No. of
reviewers
↑
No. of
pin-ups
↑
No. of
reviewers
↑
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Participant #5

Participant #6

Fully online
environment
(Zoom)

Project
Physical
performance prototype
=
↓

Synchronous and
asynchronous
lectures

Extend
project
timeline

Digital
delivery =

Fully online
environment
(Zoom)

Project
Digital
performance delivery ↑
↑

Synchronous and
asynchronous
lectures
Participant #7

Fully online
environment
(Zoom)

Project
Digital
performance delivery ↑
=

•

One to one
communication
↓

Fully online
environment
(Zoom)

Project
Physical
performance prototype
=
↓

Synchronous and
asynchronous
lectures

Extend
project
timeline

Digital
delivery ↑

No. of
pin-ups
↑
No. of
reviewers
=

Peer interaction
=

No. of
pin-ups =

One to one
communication
↑

No. of
reviewers
=

Peer interaction
=

No. of
pin-ups
↑

One to one
communication
↑

Synchronous and
asynchronous
lectures
Participant #8

Peer interaction
↓

No. of
reviewers
↑

Peer interaction
↓

No. of
pin ups =

One to one
communication
=

No. of
reviewers
=

The Studio: All participants stated their studio space had shifted from physical to an
online platform - Zoom as the “studio space.” Participant 4 specified that the physical
studio room was still available to all students through the 2020-2021 school year
with some restrictions. However, all lectures and instructions were held online. All
participants mentioned there were interaction and communication challenges
existed in online studios. Simultaneous interaction between students did not occur in
the online studio room. For example, instructors were not able to move around
tables, listen or join discussions in the online studio. Breakout Zoom rooms were
used in some cases, but the instructor could only join one room at one time and
could not be aware of discussion in other rooms. Also, the limitation of internet
speed has caused technical issues when jumping between breakout rooms. In
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addition, half participants were concerned about students’ engagement in online
studios. Some students had their video turned off during the lecture or discussion,
which may decrease the engagement and communication; for example, participant
#5 reported: “they could browse the internet even if they have the camera turned
on.” On the plus side, participant 8 surprisingly found online studios open more
channels for students to communicate through discussing in the private channels in
the Zoom or connecting each other on other social platforms during lectures or pinup reviews without disrupting others.
•

Projects: All participants have modified design projects deliverables into more
percentage or even full digital format since students had limited access to materials,
studio, and fabrication labs. Half of the participants have extended all students'
project deadlines taking into account the issues of lab access, techniques, and
students’ physical and mental health. For instance, participant 2 said, “I have moved
all assignment deadlines to the end of the semester; I know students are stressed.”
Other participants have extended the deadlines based on individual student
requests. Two participants recommended that students sketched digitally in their
studio since all deliverables were digitized; as a result, practicing digital sketching
could benefit students in the future. However, not all students could afford to own a
sketchpad (e.g., iPad, Wacom). For several reasons, seven out of eight participants
thought students' final design work quality was about the same or even better than
former students'. For example, students may save hours of commute time, and
students may focus on their work individually without others’ disruption. Participant
6 said: “I think they are doing better than before. Students can save hours of
commute time and focus on practice design.”

•

Materiality: Due to lack of fabrication lab access, students have struggled with rapid
prototyping and final model making. For example, participant 6 said, “I ask the
students to create rapid prototypes using cardboard and foam they can find in their
home. The quality was not good”. This situation also happened in Participant 1’s
studio; therefore, he took advantage of computer-aided design (CAD) software such
as Solidworks and Rhino. Participant 1 mentioned that he increased the use of CAD
software in his sophomore studio, while CAD was not required until junior year in the
program. Even though before the pandemic, participant 1 thought design in digital
platforms too early could cause a lack of understanding in form and shape, also, CAD
software should be practiced until students could quickly mock-up their design ideas.
While in participant 2’s junior studio, he asked students to send their final design to a
local 3D print shop so that he could review it in person. Surprisingly, he discovered
that the costly and timely process did not significantly differ from reviewing it on
digital screens. Two out of eight participants have decided not to require any
physical prototype deliverables in their senior studio because students already had
enough experience and skill sets with CAD and rendering software.
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•

Dialogue: All participants used Zoom as the main platform to give lectures, one-onone discussions, and do in-class crit. Traditional learning management systems, such
as Canvas or Blackboard, were used to manage students and groups, store and
publish assignments, and give grades. Google Drive platform was commonly used by
all participants to share files, especially large design files, and recorded lectures. Half
of the participants introduced Slack or Microsoft Teams (MS) to encourage
engagement and create a sense of community during and after class. Participant 4
set office hours in the MS team by saying: “This is less formal than email or zoom
meeting. I could quickly respond to my students if they ask a quick question or set a
quick meeting with them online.” All participants mentioned that meeting students
using video conference tools provided flexibility and efficiency for both sides
(instructors and students). However, lack of in-person peer interaction has caused
several issues such as lack of motivation, limited peer learning, mental disconnection,
etc. Participant 4 set up happy chat hours every Friday using Zoom letting students
connect with each other. Similarly, participant 8 allowed students to catch up or play
their favorite music for 15 minutes at the beginning of each class.

•

The Crit: According to six out of eight participants, the frequency of in-class pin-ups
or peer reviews had increased during online studios compared to in-person studios.
Faculties intentionally set up more reviews to enhance student engagement, assist
management, and track students’ working process. Seven out of eight participants
mentioned using MIRO (an online collaborative whiteboard platform) for in-class
critiques. They found it was highly influential during the peer review process because
students could review each other’s projects, post notes on the MIRO board, and
share feedback easily. Participant 7 thought doing quick pin-ups in MIRO is more
efficient than before by saying, “it takes 10-15 minutes to pin up posters each time,
and students do not have to print as much.” Participant 6 also said, “I could directly
write or draw on a student’s digital poster, and students can re-visit any time after
class.” All participants agreed that the use of Zoom allowed them to bring in more
reviewers and guest speakers into class across the country and even overseas. Five of
the participants commented that they would continue to invite designers and experts
into the studio critiques via Zoom in the future.

5. Discussion and conclusions
Instructors at the university were not well prepared at the beginning of the pandemic, while
lack of online teaching training and tech support have caused their teaching experience even
worse. For instance, online teaching brought difficulty for faculties to test, modify course
plans, or sense the engagement or comprehension levels (Marshalsey & Sclater, 2020).
However, what they have practiced and learned from the industrial design studio teaching
during pandemics can provide us insights to better prepare for post-pandemic teaching.
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The studio has always been a space for students to learn, practice, and interact with others.
Design studio will slowly transition to hybrid studio in near future while educator and
researcher seeking for the “cutting edge” and “best” studio pedagogies and applying
emerging technologies. Now, using online tools has opened another door for students to
connect outside of the physical classroom. Technical issues brought both instructors and
students unsatisfying experiences when first working with online environments, which need
extra preparation and development in the future.
The structure of the studio projects has remained the same as an in-person studio, and
instructors did not have enough time to modify the projects to best fit into online studios.
Some lectures and tutorials have been recorded during the online instructing period and
could continue to be used as part of future design studios. Limited studio and fabrication lab
access caused decreased learning outcomes in prototype, material, human factor studies,
especially for lower-level undergraduate students. Introducing CAD software to first-year
students could be an option to prepare students to work remotely in the future. Students
could gain more experience by practicing CAD software through four full years of education.
The availability of new technologies, such as Augmented reality (AR) and Virtual Reality (VR),
allows students to prototype in digital environments, which could become an alternative for
some physical prototypes.
Studio curriculum could shorten in studio working time and add more online working
sections to improve class communication and engagement, and using video conferencing
platforms, such as Zoom benefits both students and instructors via providing more direct
interaction after class. Doing that also helps save time and commuting costs because
students could join the class remotely if they could not physically join the class due to
personal matters.
Using cloud file-sharing and collaborative platforms such as Google Drive and MIRO were
widely used during online classes. Participants found it was more efficient and effective
when brainstorming, critiquing, and giving feedback on those platforms. Online conferencing
applications and screen-sharing platforms can also allow global guest speakers and
reviewers to join classes and critiques through video conferencing and remotely sharing
feedback with the entire class.
Most design educators stated that students struggled with switching platforms in online
learning environments. Students had to switch platforms to access course materials, learning
tools, submission portals, communication, and critiques platforms, causing this issue and
potentially affecting learning outcomes. In the U.S. higher education system, universities
mainly use Canvas or Blackboard as learning management systems (LMS). This could be the
transit site to connect all associated tools to the studio, such as Zoom, MIRO, Google Doc,
etc. In addition, the learning management system's user interface and user experience need
some improvement to help students navigate through the system and quickly locate course
materials and internal or external resources using a single system. Perhaps it is necessary to
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provide a short LMS training lesson at the start of the studio course to assist students in
getting familiar with the systems.
In general, this research study has presented the possibility of applying and integration of
new teaching tools, methods, and activities utilizing emerging technology into traditional
design studio pedagogies through elaborating on the experience and insights from the
perspective of industrial design educators in online studio teaching. The authors aim not to
suggest for sublate traditional industrial design pedagogy from the new learning
environment. Instead, the authors considered that a well-constructed program using
effective design pedagogies could easily be supplemented by applying new teaching
techniques/activities to support studio teaching and learning in the post-pandemic
education environment.
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